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K,E9P45* 3<* <.3,F/4* 7<F3<F4* G3* 9-4/G9/* 59,* 8.3,F74<3,* G3* 7<F3/[,* E9/9* 59*
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24,$ ;,45-$ 0A1:;/:$ ,:$ 434;/0=02:2$24,$ .45A>6?$E06$4A<:5F-G$ :$14.:5$24$ ,-.$
4.3745B-.$94;9-.$:$/5:=H.$24$4./-.$4./720-.G$4,$.45A>6$;-A-$76$4=46/-$24$
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4./:2-$24$06=4./0F:;0>6$46$4,$4=46/-$24$15420;:;0>6$6:;4$24$,:$6:/75:,4B:$
























X6$ 4./720-$ ;-627;02-$ 46/54$A04A<5-.$ 24,$ ;,45-$P0.1:6-(:+'Y:/06-(:+GTT$
874$.4$463-;>$46$4,$46/4620A046/-$24,$15420;:2-5$.-<54$;-A-$24.:55-,,:5$
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73$R5-./-:,B-$Y3<1,013$ 4/7$ Z<6D$ U27/0,3$A.3-2X7,:3$K<1/63-3$ /-$W=X6,:3$
E$ 730$W03=P7/30$ 4/$M,50+@$ K50$ /-16/.,013450$ 6/96/0/-13-$ <-3$ .36,/434$
4/$ -3:,5-37,434/0D$ ,-:7<E/-45[$ 5:O5$ V</61566,;</>50D$ :,-:5$R<P3-50D$
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,-.,/0,1203$ 4,5$ 6,/7819$:0,1;/36$ <=,$ 5>6$ ,1;/,?06;34>6$1>$ /,2>1>20,/>1$













,1$ /,532081$ 2>1$ ,5$7,163Q,$ <=,$ 6,$ ;/31670;08$ ,1$ ,5$ 6,/7819$ R,DG1$ 5>6$
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4,5$ 0140?04=>$ ,1$ /,532081$ 2>1$Y0>69$[>7>$ 6,$ 014028$ 31;,/0>/7,1;,A$ ,6;,$
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C6$D7.8>6$/,$ 765$ .0,5$ 46064.,0E5.8465$ /,$ <-$ FG<,-H$ 5,0>A-$ 43-,4.6$ 76$
I8G786$6$76$98/6$43.8/86-6:$C35$,-.0,985.6/35$4658$,-$<-6-8>8/6/$,5.6G6-$/,$























C35$ ,-.0,985.6/35$ 43>260.8,03-$ 960835$ ,7,>,-.35$ '@<,$ 2<,/,-$ 5,0$
43-58/,06/35$ 203G7,>65$ /,$ ,-.0,=6$ 3$ 20,5,-.648A-+$ @<,$ ,-$ 5<$ 328-8A-$
M<,03-$ 40E.8435$ 2606$ 76$ ,L2,08,-486$ /,$ <-$ FG<,-H$ 5,0>A-:$\3$X<G3$ <-$
43-O<-.3$ <-V-8>,$ /,$ 46064.,0E5.8465$ ,-$ ,5.6$ V0,6:$ ]8-$ ,>G60=3N$ 67=<-65$
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<-$G<,-$5,0>A-$,5.V$G8,-$20,2606/3$1$.8,-,$<-6$,5.0<4.<06$30=6-8K6483-67$
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?L-1,(32) +%) 2:) 2%7*-*9,=() 93(?,(:*) %(?-%) %A*(&%4,213) >) *99,=() 239,*4) >)













































W.-9=3$ 4.$ .<97$ 5:=5,-<5=:15:6-G$ 23<$X.H:57-3<$ <,1.=7-$ .-$ -E0.=3$
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H.2$ ,-$ 324$5/627-4$ ,-4/GD24$ IE-$ -.G7-.8/.$ 324$ J/81.24'/4$ -4$ -3$
4-7$ /C427C1,24$ @27$ 324$ @71.01@/3-4$5/7024$ 2@-7/012./3-4$ ,-$ 3/$ 0E38E7/$
.278-/5-710/./<$K27$-L-5@32B$5E0A/4$02.F7-F/012.-4$J/81./4$4-$025@2.-.$
,-$ 1.51F7/.8-4$ 7-01-.8-4$ IE-$ M-.$ /$ 324$?48/,24$H.1,24$ 0252$ 3/$ 81-77/$
@725-81,/<$J/$5-8NG27/$,-$ 3/$ 81-77/$@725-81,/$IE-$,-41F./$/$ 324$?48/,24$














X0E/.,2$?48/,24$H.1,24$ 33-F:$ /$ 324$ 3D518-4$ ,-$ 4E$ @241C3-$ -P@/.41:.$
02.81.-.8/3B$ /33D$ 4-$ ,-4/77233:$ 3/$ /F18/01:.$ @/7/$ 3/$ -P@/.41:.$5N4$ /33N$ ,-$
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R3.801& +01& .0+&'H+& )38$,0+& -1& +-%'01-+&K$8310+J#-18-)0+8$.-+&'H+& 2(-&
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37.-+3$&80,0&-.&83-'/0>^N_&&5.&-+83.0&,-&/%-,3)$)3<1&,-&[$%$=&=&+(+&+-%'01-+&





















?,$ 10$ U3=130$ M$ ,W:4,904$ .7-O30-X0$ ,-$ ,1$ Y,V0-5,137$ ?,$ 10$
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10$ ./16/40$^746,08,43.0-0D$ C74$ ,R,8:17;$8/.T09$ ?,$ ,9609$
.7-54,50.37-,9$ ,96>-$ .78:/,9609$ ?,$ 4,.3,-6,9$ 3-83540-6,9$




,9$ /-0$ 4,013?0?$ ?3OA.31$ :040$8/.T79$ 2/,$ -/-.0$ V,-$ ,9,$
9/,[7$806,43013X0?7D$Z-$,96,$9,-63?7;$10$0.636/?$.7-9/83960;$
3-?3V3?/013960$M$,57A960$2/,$:4,?783-0$,-$10$./16/40$?783-0-6,$




















































,2+ 52%.%1<-+&/@2()*5-:+P-+ 52%.%1<-+&/@2()*5-+ 2*+/0-+ 52%.%1<-+,2+ .)32(-$)40+
!"#$$$$$!"#$%&'()"#*(+,-.###%&'!$()*!#+
,-.$-/01023$4565$7-$154-7$/.5189045$13$70/-3408:$4-1/-;31$<$45:/.=/-31$>.$137$
.=?.;0.:4037$ ;.10905737$ >.$ 137$@3/0:37$ ,-.$ A0A.:$ .:$ 157$B7/3>57$C:0>57DE%$


























.:$ 157$B7/3>57$C:0>57$ ,-.$ ?;5A0.:.:$ >.1$ R;5/.7/3:/0765D$B:$ !&%#$ H-.$

















*&+ )%,+:,842%,+;&.2%,1+ -&+<-*/)%+ *&+/-,34+2*+ -&.242+ @+ ,%).240.2421+ -&+
<-*/)%+5(,+4))(+2*+)4+.&%3*&3.4+@+-&+<-*/)%+*&+*)+*D.).%AEF+:&+<0.5*0+)-?401+
$%&'()*'+,*G4)4+)4+ )40?4+H.,8%0.4+2*+)%,+I.,<4&%,+*&+)%,+:,842%,+;&.2%,A+















2*+ ,-+ U*,34,4+ <408.3.<43.>&+ 3%5%+ ?0-<%+ *&+ )4,+ 2*3.,.%&*,+ 6-*+ J%054&+
&-*,804,+=.24,AVWX++B+<*,40+2*+6-*+$%&'()*'+*,84/4+*,30./.*&2%+H43*+5(,+2*+
=*.&8*+4G%,1+)4,+3%&2.3.%&*,+,%3.4)*,+&%+H4&+345/.42%+5-3H%A+7%,+I.,<4&%,+










































Z-:$ 5=62190H$ 5.2$ <51.0:2$<51=2:575$ 5:$ 58$ 5W-8-0H$ 4:$ 5W-8-0$ 5:$ .4$:45D2$
/-5112$ 2;0</-D2$ 70:$ 4:2$ :45D2$ -;5:/-;2;$ 70=0$ 4:$ ,-.<2:02=51-72:0?*[$
\2=6-P:H$<212$L0:E>85EH$2345880.$345$,2:$:27-;0$5:$80.$X./2;0.$Y:-;0.$;5$
-:=-912:/5.$U-.<2:0.$0$;5$7-4;2;2:0.$5./2;04:-;5:.5.$;5$01-95:$U-.<2:0$


























































408642>;38;$?.?;3M$179$ 0642I6.;9$>78.?7M$ /7F9;$634$F4/;$1;9>43;38;$ ;3$
63$14O/$ -.P;9;38;$ -;2$ -;$ /6$ 340.>.;387@@@$ 463I6;$ <;3;942>;38;$ .3?726094$
634$ 07>F.340.:3$ -;$ P40879;/$ /70.7172O8.07/$ 5$ /70.7;073:>.07/@QR*$ C4/$
-.E/1794/$/73$9;42.-4-;/$07>12;G4/$5$>628.-.>;3/.7342;/$073$634$?49.;-4-$-;$
????????????? ???? ????????????????????????????????????????????????????????














>63-7$-;$ 24$ -;>70940.4$ 2.F;942$ 041.842./84[$ -;$ 3798;$ 4$ /69M$





















?/+0,13,034;&+,:2,1&/+',+ -()+?/24&()./)+0(1+ -()+$4,$@1()+',+ -/+3%-2%1/+
'($4&/&2,+-()+,&3/0)%-/+,&+%&/+@%1@%</+',+45%/-'/'+,&+-/+A%,+2('()+-()+C4)0/&()+
)(&+-()+$4)$()+4&',0,&'4,&2,$,&2,+',+-/+'4>,1)4'/'+',&21(+',+-/+3($%&4'/'+










































/<-1,F15.3$ ,-$ ,3$ /,-12<$I$/<-$5-.$ 9848H-$:,$ 3.$ 2,.38:.:$ ?$





$ E.$ /<-1,F15.38:.:$ :,$ 3.$ 1.2,.$ 1,<3HB8/.$ J./,$ ,F03O/81<$ 0.2.$ 3<4$


















































#(L.-:*-(#%,.-% /;/0*-B%#(% 3*%W/8$%A'#%1/#$#%#$%#3% -#/$*+.%#()*0.38G/).%+#%
?/.(% A'#% #(04% -.;,/2$+.(#% *% )*+*%;.;#$0.% #$% 3*% 7/(0.-/*=%U3% ,-.,.$#%
).;.%#(0-*0#G/*%;/(/.$.38G/)*B%3##-%3*%R/&3/*%#$%U(,*V.3=%K.;.%(#%;#$)/.$8%





















































!$ %&'()($ *()&+$ ,-(&./0)&$1(..(02034+5$ *67$ 8&9.&::7$10;7<7:=+$ 6==/>??
@0:;7).&=(0:A2&9.&::7A0)3?7:?@0:;7).&=(0:.?'7=&(2?!!!B#C&)=(@27D/&37D!A



































































94%/8/6.@#?4"88%06%# "0;# D-/1'(%,$ -./01023$ 4.53671$ 102$L21$>1/P1$ b<1<7HeP1;,$ .2<=$
(>700.1I3:7<@$-3/J/.<<$U/.<<,$!&&%+,$!&XH)!Df$L21$>1/P1$b<1<7HeP1;,$aC8$JT.$]76./<$



























-"& 34567&8+&97:;<=>;,&!"#$"%&'()'"*% )"%&'()'"% "% $+",-.% /0% 121.% 3'.4"#1.& ?@A5BC)==>D&
E():F*7:&GH>55,&!%%/I,&!$,&!-+
-%&J>H:A:*7&J+& K>F7C)A,& L':& 6B>&M7H=*&(46&@76&7N & '6D&OP)=>& A5&87Q45& N7H& A&
RB>7=7FS&7N &6B>&T)A5U7HAV&>:&J>H:A:*7&J+&K>F7C)A&S&E*A&WAHXA&'5A5)2TXA;,&>*5+,&
5'.4"#'678"$'#1%9301)1:;*%<3"))0#:0%"#/%=+1>'.0&?W)::>AU7=)5D&J7H6H>55&GH>55,&!%%/I,&0.1+







>:& =A& 6)>HHA&A*7U6)CA&S&>C)6AH<& =A5&>PU>H)>:Q)A5&*>& =75&8A6):75_A5&Q4A:*7&5>&CA:&A&
QA5A+&GAHA&[4QB75&*>&:7576H75&:7&BAS&:):F`:&UA)5&*>&7H)F>:&A&*7:*>&==>FAH+&K>F7C)A&









































$ !%""$ 6O=$J/I4BK1$W3IX481$ /8$ =1I$OI94>1I$]83>1IEC$>8#>&"19%8'7$ 'i@=31D
./X93/Y?</+E
S8>/<I185$F/<4=>$














$ !%-#$ 56%#I'-)6#7: #/'(('71(#'1#*4%-'A"E$d4I4>/845$cS\$;3==34Y$c4</M$P3?<4<ME
!"#$%"&'()*#+,*--.//-%0*,"1%2#/3/1'45,'4%!'////!"#
$%&''()*$+,'-.**
* !/#!* !"#$%&'()&*%+,(-.&/(-010"2%&*34(+5+(4,40"3%&"6 &78(+09,3&:(%403;0*1,23&4++.*
$35667)*89:*;'&,<5=&>?-33)*@,=0
$57,&'+7)*9+7A&*B-C5.**





* DEE!* F1W+.A7><+4-'.>12(X<:* V535X5,+>IK&'5=-,M7* N<'A223&* <+*J&-35L&* <%&*








* !//E* C,J,3,.&>=+0%40,3& G=("-"1;& 6+"8& ,&H0%5,309& K(+%5(940L(0*8-7%C533&)* R8:*
IQ5,2.+,*;'&770
















* DEE\* F$+KKA,5=-<5+,* -7*$+KKA,5+,:*13&K&,<7* 5,* -*?&'K&,&A<5=* +6 *













# ()!`# -I0:04704T:<#P8606:40#89 #S47N:=4T7#4=#012#Z=402H#I0:027C#()!!ED#LTT2772H#
:0>#100N>&&^^ E^N2^147N:=4TE86J&()!`&)(&!,&70:04704T:<QN8606:40Q
89Q147N:=4T7Q4=Q012QX=402HQ70:027Q()!!&E
# ())a# _1:=J4=J#G:4017>#B:04=87#:=H#012#M6:=7986U:048=#89 #LU264T:#32<4J48=E#
A:714=J08=C#b_>#P2^#_1:640:;<2#M6X70E
3874=C#S:==:##




























+ !""1+ !"#$%&"'(#)*$ +(,$ -&,,./01$ 2"("#1$ 3'4$ +(,$ -#1,1'($%#.,.,2+345+6'&78+904+
:;4&.</(+=';4+>.--.'(/&?+$'<.4%?2+$4<'(@+4@.%.'(2++
9.4(@/*+>/&%/+/(@+A/.%0+>.%<04BB+
























=3,J3* 59* I3/,I38G7M9* J3* 5]J3/3,* 3853,7T,G784,* 59G7<49;3/789<4,\* U:7* G9<*




















??????????????????????????????? ??????? ?? ??????? ???????????????????)=?B) T$) :(*-5)
1:5$-3+)1+3*$2$1+3)-/),+)2+1+2$*+2$I/)5-),'()&$($'/-3'()1+3+)F&03$2+)G+*$/+H)J2:4,)
????????????????? ???? ????????????????????????????????????????? ????????????????????A
>/) ,')K:-) ($7:-H) ,+()13-7:/*+()E) ,+() 3-(1:-(*+()5-) ,+) -/2:-(*+) ,-)5+34/) M'3&+)














??????????????????????????????????????????? ??????????????????? ??? ????????
2'&-*$5')1'3) ,'()&$($'/-3'()>(*+5':/$5-/(-(R):/+)1-32$;$5+) +33'7+/2$+) E)
????????? ??????????????????? ??? ???????? ??????????Z)Y/) ,N5-3)G+*$/'+&-3$2+/')















O6+3$ ,4$ /1$ .?03$ 8-P/683D$/0)%01'%012# "# 32(#!")'02"4%-'5"02(# 6701%-()"01'08#
!")'0#*4%-'5"0(9D$ E3=$ 143$ :3-23$ +,$ 8.486,4863$ 38,083$ +,$ 81P4$ ;0.:14+3/$
/.4$ -3/$ +6:,0,4863/$ 81-2103-,/$ ,$ E6/2<0683/$ ,420,$ -3/$ 0,56.4,/$9,06+6.43-,/$




M.4$ +,93/63+3$ :0,81,4863$ -3/$ ;,0/.43/$ K1,$ 767,4$ ,4$ -3/$
Q9R0683/$ 3/19,4$ 86,539,42,$ K1,$ ,--./$ /.4$ 2.+./$ 6513-,/G$



















=$9,423-9,42,$41,/20.$/,0$ 642,06.0$,/;606213-$ =$ /,$+,/?.0+3$
239?6R4$ ,4$ 41,/203$ 76+3$ :>/683G$ T.$ K1,$ /,$ 4./$ ,4/,N3D$ -.$
K1,$ 3;0,4+,9./$ =$ 3;-6839./$ ,4$ 2R0964./$ +,$ 41,/203$ :,D$
2.+.$ ,/2P$ ,4$ ,-$ 8.42,H2.$O.02,39,06834.G$Z$ --,739./$ 3-$
!"#$%&'())*+,)-&')+"#")+./,$0&'1))))!"#
$%&'()*$'+,$-$,$.()/$01+,230&3'(04, 4, 4, 4,53$-&'(-,$%6$2&(&1.(-7,
-3$8+-7,(9:121+)$-7,.(0+'$-7,/$-&+-7,;+'9(-,<$,2+93)12(21=)7,
&$9+'$-, >, /+?+-, -+), &+<+-, 230&3'(09$)&$,<$&$'91)(<+-4, @1,
0+-,91-1+)$'+-,)+,6'$-&(), (&$)21=), (, 0(,6'+;3)<1<(<,<$, -3,
;+'9(21=),230&3'(07,$-,1)$.1&(:0$,A3$,-$,;'3-&'$),$),$0,$%&'()*$'+,
BC&D1)-,!""EFGHI7,&'(<3221=),<$,$-&(,(3&+'(J4
C3)A3$, 63$<$, -$', <1;K210, 0+/'(', 3)(, 60$)(, (3&+L2+)21$)21(, 230&3'(0,
91$)&'(-,3)+,6$'9()$2$,<$)&'+,<$,-3,6'+61+,2+)&$%&+,230&3'(07,-1),$0,$-6$*+,






-$, '$0(21+)(, 2+),6$'-+)(-, <$, +&'(-, 230&3'(-4, N(-, 6$'-+)(-, <$, 0(,9(>+'K(,
230&3'(0, <$, 0+-,O-&(<+-,Q)1<+-7, <12$,C&D1)-7, -+), (0&(9$)&$, 2(6(21&(<(-,
B(2(<P912(9$)&$J7, '12(-7, 2$0+-(-, <$, -3-, <$'$2M+-, 6$'-+)(0$-7, 00$)(-, <$,
$-6$'()?(7,(1-0(<(-,B<$0,<+0+',>,<$,0(,1)2+).$)1$)21(J7,01:'$-7,1)<1.1<3(01-&(-,
>, $);+2(<(-, $), 0(, $*$2321=),<$, &('$(-, B!""EFGHRSGH"7, &'(<3221=),<$, $-&(,














(''(1/(<+, $-, $0, XC9$'12()1-9+Y, $), 0(, 6-1A3$,O-&(<+3)1<$)-$, >, 23V),
$-&'$2M(9$)&$,$-&V,$)&'$&$*1<+,2+),0(,'$01/1=),$),$0,2+)&$%&+,5+'&$(9$'12()+4,

















J==/=24$ 35-9KL465>/4@$ M/+/$ 42$ 85/$ 0-62=5/=+2-62D$ 5-2N6=5>0:32+2-62$
=230>5/-0.0$ >/-$ 30$ <2=>2<>57-$ .2$ 0==/90->50$ 2$ 5-42-45:535.0.$ >,36,=03$ 24$
30$ <2=>2<>57-$ .2$ G,2$ O=2>,2-62+2-62$ 3/4$+545/-2=/4$??? ?????????? ??????????
)'%/012#%3%-45"#.#1-"6'73#%3#"0-%38%-#%9#'8'1/"#916"9@$P/4$2->,2460./4$2N<=240=/-$
????????? ????????????????????? ???????????????????????????????????????








M/+/$ 3/4$ 24</4/4$ Z1/+04$ C$ J35F0:261$ [=2\462=$ 10-$ 0O5=+0./$




32$<=29,-67$>,E-6/$ 652+</$.2:2$ 5-82=65=$ 2-$23$ 0<=2-.5F0R2$.23$ 5.5/+0$,-$
+545/-2=/$0$>/=6/$<30F/$G,2$80$0$42=85=$</=$473/$./4$+2424@$P0$=24<,2460$.2$
^=0O6$O,2T$UH/4$+2424Y@$P0$/6=0$<2=4/-0$<=245/-7T$U$A_$45$80$0$2460=$2-$23$











$%&'()*+,-+./ 012/*'2'1,+312/ (1*&0+-),/*4(512/ )612/ 7+/
()&)('-)('8,/)()79*'()/:/ +2-;,/)(12-4*<3)712/ )/&+,2)3/7+/









O12/H3+I2-+3/ )3F4*+,-),/ C4+/ 0)/ &12-43)/ 7+0/ )&3+,7'P/ 7+0/ '7'1*)/ 0+2/
(1*4,'()/Q4,/*+,2)D+/7+/-17)/0)/?'7)R/)/012/*'+*<312/7+/0)/,4+?)/(1*4,'7)7/
71,7+/?'?+/:/2'3?+/+0/*'2'1,+31/G!"JKL/!M!N./4,/*+,2)D+/7+/0)/7'2&12'('8,/7+/
????????????????????????????? ????????????????????????????????? ?? ?????????
()-80'(1/ S1,/T'3<:/ +2-;/ 7+/ )(4+371/ (1,/ 012/H3+I2-+3/ :/ ?)/ )U,/*;2/ )00;./
5)<0),71/7+0/&31(+21/7+/)&3+,7+3/+0/'7'1*)/+,/-93*',12/7+/4,)/Q(1,?+32'8,RL
A&3+,7+3/ +0/ '7'1*)/ +2./ +,/ 3+)0'7)7./*','2-+3'1./ ,1/ 2801/
&13C4+/(1*4,'()/0)2/&)0)<3)2/7+0/*'2'1,+31/1/0)2/&)0)<3)2/7+/
V3'2-1./,'/2'C4'+3)/&13C4+/(1*4,'()/+0/=*+,2)D+/7+/?'7)>/7+0/
*'2'1,+31W)4,C4+/ +2-1/ +2/ +,/&)3-+/ ?+37)7@/E2/*','2-+3'1/
????????? ?????????????????????????????????????????????????








??????? ????????????? ???????? ????? ????????? ?????????????
+Z&+3'*+,-)/4,)/(1,?+32'8,/F+,4',)/:/ 2'+*<3)/ 0)2/ 2+*'00)2/
&)3)/1-3)2/(1,?+32'1,+2/B4-43)2/GT'3<:/!""#L!\]./-3)74(('8,/
7+/+2-)/)4-13)N@
















;,2$ <8.08./2/$12=08$ +,$ -2$ <8+<2823.G,$ /+$ -06$1.6.0,+8064#$ 526$ 2>+,3.26$
1.6.0,+826$=$-06$32,/./2706$1.6.0,+806$/+9+,$+@<-0828$,0$6G-0$-2$2<7.7;/$
-.,>KL67.32$/+$-06$1.6.0,+806$6.,0$7219.M,$6;6$237.7;/+6$30,$8+6<+370$2$+670$





R06$ 26;,706$ <8N37.306$ 8+-23.0,2/06$ 30,$ +-$ 2<8+,/.J2H+$ /+-$ ./.012$
6;8>.+80,$+,$:28.26$8+6<;+6726$2$-26$<8+>;,726$/+$-2$+,3;+6724$S8.1+80D$506$
-L/+8+6$,23.0,2-+6$<+83.9.+80,$;,2$/.638+<2,3.2$<+86.67+,7+$+,78+$-2$/+678+J2$






























E&&.&'2-0*(*27'&*$1'2C- 6.2- '&&.&'2-0*(*27'&*$1'2- )'27$5$).2- %.&- 1.2-
'(53'27$).2- '&$(- '(- 23- 7.7$1*)$)-=$&*$5*.('2- '(-3(- 2.1.- 7'0$,- '1- 53$1- '2-
&'$10'(7'- 3(- 5.(7&$%3(7.- $- 1$-0'1.)<$- )'- 1$- $&&.9$(5*$- '- *(2'(2*@*1*)$)-
53173&$1-0'(5*.($)$-$&&*@$F-!"#$"!%"#&'#&()*+)(,(-.#/+#,"*",(&"&0#&'#!+)#1()(+.'2+)#&'#
"&"*%"2#)3#'.%'.&(1('.%+#&'!#1(.()%'2(+#"!#,+.%'4%+#!+,"!C-G(-'(53'27$).-5.0'(7+F-




)'1- H%1$(I- 83',- %$&$- 1.2- 83'- %&.%.('(-.7&$2- *)'$2,- %$&'5'(- 2'&- &<9*).2- '-
*()*2%3'27.2-$-5')'&C-G(-'(53'27$).-&'5.(.5*+-83'-$193(.2-0*2*.('&.2-2'-
)$(-53'(7$-)'- 1$-('5'2*)$)-)'-5.(7'K73$1*A$&- 23-5.(5'%7.-)'1-0*(*27'&*.,-











5.(5'%73$1'2- 83'- 5.(7*'('- 3($- 2.1$- +%7*5$- )'- 1$- *91'2*$,- 53173&$10'(7'-
5.()*5*.($)$-J->.&0$)$-%.&-23-7&$)*5*+(-'51'2*M27*5$F
O.0.-0*2*.('&.,- 2$19.-%$&$-'1- 'K7&$(/'&.-5.(-'27'-0.)'1.-
)'- 1$- *91'2*$- '(-0*-0'(7'C- Q3(83'- =.J- 5.0.- %&.)357.-

































B.5$ 4=<345;16.5$ 5:D34=$ .>74<:4=6.$ 535$ C47<4C<:.=45$ <.=$ D4=;:04G1/$
<.7;45-1$E$D71<:1/$4XC7451=6.$3=1$E$.;71$O4G$53$D71;:;36$C.7$40$547O:<:.$64$
0.5$,:5:.=47.5SC1516.5/$ C7454=;45$ E$ >3;37.5/$ E$ C7.O4E4=6.$C101F715$ 64$
<.=54].5$51F:.5$C171$ 0.5$234$54$C74C171=$C171$547O:7$ :=$@,A7:<1$B1;:=1$E$
<.=$5.<:.5$01;:=.1,47:<1=.5?
B1$ C74C171<:8=$ 45C:7:;310?$^16.5$ 0.5$ 477.745$ <30;371045/$ 0:=D_-5;:<.5$ E$
,:=:5;47:1045$,4=<:.=16.5$1=;47:.7,4=;4/$;10$O4G$04$5.7C74=61$10$04<;.7$234/$
10$745C.=647$1$01$C74D3=;1$5.F74$P535$,4].745$<.=54].5$C171$0.5$<1=6:61;.5$




O4=$ 45;15$ <310:61645$ <.,.$ 01$ F154$C171$ 3=1$C.5;371$,:5:.=471$ 234$ 4O:;1$
??????????????????????? ??????????????????????????????????? ???????????????




























L+#*'+'-,P$% -3&73+'&;% RV% 53Q% .#% &1(% #++1+#(% -3&73+'&#(% 53#% J3#+1$%
?????????????????????????????????????????????????????????????????????????????
D'7,$1'0#+,-'$1(%'%&1(%0,(,1$#+1(%*17#$-,'&#(%53#%&#(%':3.#$%'%#/,7'+%+#*#7,+%
??????????? ????????????? ???? ???? ?????? ????????? ?????? ??? ???????????
#(*,+,73'&%53#%'-'B'%.#%.#(-+,B,+(#2%&1(%0,(,1$#+1(%.#B#$%#(73.,'+%&'%-3&73+'%





WX#$3$-,#$% '% &'(% -10*'+'-,1$#(% -3&73+'&#(Y%=(% .#A+'.'$7#%
:%.#(-1+'O1$'.1+%-3'$.1%'&A3,#$% &&#A'%'% 73%*'I(%.#(.#%17+'%
-3&73+'% :% #0*,#O'% '% -10*'+'+&1% 71.1% .#(J'/1+'B&#0#$7#%
-1$% (3% -1$7#)71% .#% 1+,A#$;% EX#$3$-,'+F% #$% #(7#% -1$7#)71%
??????????????????????????????????????????????? ???????????????
$1%0#% A3(7'$% 71.'(% (3(% $1+0'(% :% *+6-7,-'(;% D'% /#+.'.#+'%




B+#.1-.+1+,3C9#0# 7+#.1D,/3,+#A3934/-13+7?#B=4# 7E2-1-4#:6-# 1-4.=923-1=9#
+# 7+# -9,6-4/+# /-9E+9#A6,F=#:6-# 2-,31# 4=G1-# 7+# .1-.+1+,3C9# 0# 7+# .1D,/3,+#
A3934/-13+7# 2-# 7=4#A343=9-1=4?# B=4# -9,6-4/+2=48# -9# 5=1A+# ,+43# 693;-14+78#

































&$ .(*-)&'9$ 1$ .&'$ 06.(4('$ .()&7/)-*/&)-0(':$%&'$3-6'('$ 4(34('(),-.&'$ '&)$;4-'/05$
<&0&7=/-5$>*+-.&4$ 1$?@A/*&:$ %-$ -+,&4-$ -34(*/-$ 34&B+).-7(),($ 0-$ ./'3&'/*/C)$
.($ 0&'$ ()*+(',-.&'$ .($2-=0-4$ B4-)*-$ 1$ 2&)(',-7(),($ *&)$ 0-$7(,-$ .($ -1+.-4$ -$ 0-$





















T$>'$ /73&4,-),($ E+($ )&'&,4&'5$ 0&'$7/'/&)(4&'$>',-.&+)/.()'('5$ ,&7(7&'$









Y$ >0$ (',/0&$ *&)F(4'-*/&)-0$ .($ 0-$ -+,&4-$ ('$ 7+1$ ./4(*,&5$ -+)$ 3-4-$ +)-$























































































@5.5$ B/,;-.96.>-$ -,$ -1$ 9-.B-.$ 8.4@/$L6>@5,/$7I>$ 8.5,0-$ -,$ 1/>$+>950/>$
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&%3'.%,3',-=&%, .*+, 0@.'+0*+, 0(&0@2*(1'+, 12*(+(*-0%(*.'+,5A'3'(, +'2,A(*,
5*21',C01*.,3',.*,2'(%C*-0=(,3',.*,I@.'+0*9GJ
K%,1%3*+,.*+,0@.'+0*+,0(&0@2*(1'+,12*(+(*-0%(*.'+,+%(,-%&%,>.0&9,L*3%,




-.*C'+, 0(1'2(%+9, T20&'2%7,>.0&, A+*, A(*, '+12A-1A2*, -'.A.*2, 3', .03'2*)@%7,
.*, -A*., *30'+12*, *, 1%3%+, .%+,&0'&F2%+, 5*2*, MA', +'*(, .R3'2'+, 5%1'(-0*.'+9,
O'@A(3%7,'..%+,-2'*(,A(*,2'3,EA'21',3',)%(*+,;,+A5'2C0+%2'+7,.*,-A*.,5'2&01',
MA',.R3'2'+,-%(,1*.'(1%,C'(@*(,3',*3'(12%,3',.*,0@.'+0*9,6'2-'2%7,>.0&,10'(',







V3'&8+7,>.0&,/*, 1'(03%,MA', 12*1*2, -%(, *&F%+, '.'&'(1%+,5%+010C%+, ;,








































7;8207-0$ -$A25>14$ 8>6<-5$G-,-$ 25645+,-,$ 8D12,20$I>2$25+7251-5$ 8-$ 6>8+>,-$
12$4,7;25$12$28840$ +-AB7/5$64A4$ 8-0$5262071-120$12$ 0>$5>2.4$-AB725+2L$
G2,4$ 7;8207-0$ 64A4$O707P5$Q,70+7-5-$?87A$G>2125$<-B2,$ 25645+,-14$>5-$
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+,-./,0123# 4&"(&!("(# ,5# 677/8&&999:;<=:30>&,?7,051@&/.AB&=7&9/&!(($&
9/($!4(:/2=:
# # "%#C,0# 71<A;D5#E,;BF# G:#HA0,>3I# J+,76;5K;5>#L@# M1@N1230OB#P015B517;351@#
Q1<;@;,BIR#/*0!*#$%12-)# 23# )4%#*5%-'6"(I# !((%8S3N:&T,-:# )!'$*8!UVW!# F#T3551#






















# !(""# A4%#F'(1"3'6#<21,?")'23G#78H8:#e:M:#T,/107<,57#3= #X3<<,0-,I#L-353<;-B#
152#M717;B7;-B#H2<;5;B7017;35I#e:M:#X,5B.B#Z.0,1.I#a1F#!("":#
E@151I#M101#a;@@,0#




# !(("# JX,@@# E,12,0B6;/# ;5# 76,#Q1-,# 3= #P01>,2F:R#0%??#I-2,1# J2,-3"?# "('W*I#
















'()(*+(#,-)(."B% ),/"$4$'(&% 3&"#,'&+7% )*.-&-,%3&"#,'&+7% .:+$".&7%5./."#$'.,7%
6."3&/,
/(.0"+,10"++(%$"%C',8$",'%D",).&-,%-$%E,/"$4$'(&%-$+%F$5./&'.,%G$,+0:.),%







































K,;$ 831BE/05;$ DE1$ ;E3B1/$ -1$ ./41-.50,$ ;,/>$ SN$ DE?$ /,;$ 31213.4,;$
















/*-&4,&*- A6'(<'- .%(<4(B*- 3'A4(4'(3%- C.%(,'>%D- .%&%- C8*+'.'+- %-
34.<*&'(-?6'-,'-3*-%-<%&*-8*+*-E*.'+-%-(%-E*.'+-*15%@D-F(*-4(<'5+*.4G(-
????????????????????????????????????????????????????????????????????????



























































32=$ -31236,+G2=A$ +I2,+A$ 123$ .2=$ +82,6-=$ >9-$ -.$ J,-+$ 7-$ .+$ 123=-@-,O+$













7-$ 123=-@-,O+$ 8+=62,+.$ 7237-$ .2=$ 8,21-7/G/-362=$ 8=/12.MC/12=$ =23$ =M.2$
!"#$$%&''()*!#+#$,%&'-*%'#./$#!"0*'1#2'3"*"!4#$")'1#'2%'"52#!"%''''!"#







E1(1-0*- )*+%*+1-91&- 8'3)6)+'&-%6-%*+%*.)()%*+1-.%- 6',-.)8%&%*3)',-40%-













































































,+ 04+ 0%:43/*;2%+ 9*(*+ *2:104&+ <1%+ &4&'/%0%0+ <1%+ 2*+ 340&%5%(6*+ 9*&'4(*2+
$%;%+-*3%(&%+=0/3*.%0'%+$%&$%+2*+>/;2/*+,+ 2*+'%424:6*?+&/0+ 2*+ /0'%(@%03/A0+









+ J4(+ 4'(4+ 2*$4?+ 24&+ 9B((*D4&+.%03/40*$4&+ *0'%(/4(.%0'%+ 91%$%0+ &%(+



































12# 3413G31C-7#<# 8-9C431+127/# <# 6+# 7+431+1/# .270+C.+83J4/# .28-48363+83J4#<#
?????????????????????????????????????????????????????????????????????????????




















I+# 312+#12# 2402412.# 6+# 8-472>2.?+# 8-9-#C4+# .26+83J4# 72# 8-40.+:-42# +#





BC3D4# <+# 024?+# 6370-# C4# U8-472>-V#-# C4+#-:343J4@# N30C+83-427# 8-9-# D7+7#
4-7# 12>+4# 8-4# 6+# 39:.273J4# BC2# 4-# EC39-7# 278C8,+1-7# -# 24024131-7# 43#
















)%31%62& :1(& 3(& )*.5-$#-D& (.& 6%& #$%.39*$+%)-D.2&.*& 3D6*&'(& (66%2& 3-& .*&:1(&









???? ??? ??????? ?????????? ?????????????????? ???? ??? ????? ??????????????? ??
)%4%)-'%'&4%$%&)*.*)($6*3&/&'%$3(&%&)*.*)($<&=3#(&(3&(6&#-4*&'(&$(6%)-D.&:1(&
#$%.39*$+%&/&)%+,-%<&
J()(3-#%+*3&%)6%$%$&:1(&.*& #*'%3& 6%3& $(6%)-*.(3& 3*.&4*3-#-5%32& 6%3&F%/&
#%+,-8.&#%.&'(3#$1)#-5%3&:1(&3(&'(3(%$C%&:1(&.1.)%&3(&F1,-($%.&'%'*<&G:1C&
???????????????????????????????????????????????????????????????????????????























































































































267.2# 7.2,#<2.,46-,C# 2/# 346,2L2.4C# 2/# -346,2L-?4#4#3/02672# =# 2/# 7.064#F04,C#
8+0D6#>-32#+,4#?2#74?4#.23+.,4#?0,<460;/2#26#2/#-8+G#=#->4.-#?2/#5452674#



















Q# O+# 5/>*342)41# 2.&2323# L(1# 2()L(1#/5+# A59*+# F5F1)# .*)# 6*+# .*)+1913*+#
>3*N1+5*)2&1+#-#16(.26*31+#61#.*)+1913*+#>3*N1+5*)2&1+,#)*#1+#()2#>3M.45.2#N2/5&523#
+*+41)13#.*)F13+2.5*)1+#2.13.2#61#&2#.*)+1913;2#.*)#1&&*+<##
"#R12&#%.261/52#O+>2S*&2,# !TT$,#?#$$#%-)1#%* @.* &)*A.-'9)*6"3)B%&),# !!)6# 16<#
R1.(>1326*#1),#A44>UVVWWW<321<1+V31.(3+*+V65..5*)235*+V6321<
K#XB*6*#$YU#$IZ!P<





















61#?5*+<#G2# `'&1+52,# .*/*# .*/()5626,# >1341)1.1# 2# +(# @1S*3,# L(57)# 1+# 1&#R1-#61#
1+41#)(1F*#315)*<#O+41#315)*#1+4M##>31+1)41#-#2.45F*#1)#&2#A5+4*352#61#&2#A(/2)5626,#
!!"#####!"#$%&'()"#*(+,-.###"$%&#'!(&)*








































































































LB,MB,E9.451, 5., 7;,N675::9O>,G5, <;>9G;G,N;1K51P, 7;, :0;7, ;/;1:;, 0>;, 81;>,




















,-./01$ 234./.$ 45.4.6,1$,2$,23457-5$ 37$8-6-3425-19$:.3$;3.8/02.3$,2$<-13$
=$>15,16$:-6,3.=$ 524-5.516$ 37$ .?1=1$ ,2$;00269$;0026$ @158A$ 37$ ?51?-1$




























.31%0:4.4B& A3/<31:10& $%&6/0.1&84G1*&K/%7-310*&H5& ;15917/3*&R4G131<-1*&
+&6M45$*& G/:/& .1:24Q%& .31%0:4.4B& 1&H0A1I1&7$07$&O133-$G/0*& +1& N-$& $5&
</24$3%/&H0A1I/5&%/&A$3:4.S1&N-$&L55$%&A3$74G131&$%&H0A1I1>=&




















0#12&3.#42/.5),?# A# .9,-<-# </I/# :=# 0/8/# O3-,9# >/,I97D#6.$0#12&3.$42/.5),#
23-89#->#:=7-><=/#->#J3@9#B9:09#P<03@,-#8-#'%$)?#<39>8/#79#<9C89#8-#J3@9#
97#J/I3>=:I/# -:# <=0989# </I/# 79# ,9Q1>#.9,9# </I->Q9,# 3>9# <9I.9R9#8-#
,-9;=;9I=->0/# ->#S9=0C# .9,9# .,-8=<9,# -7#G;9>M-7=/?# ./,23-?# 5G7# .,1T=I/#
























(-.3&/% .+,3.+&.% 0.% -+% &.$.8*1/3% .+% .$%E/&.$% F'7G%H'3% .+% ?'+%I3'+7*17/9%
;'$*,/3+*'%'%$'%.0'0%0.%JK@%?-%+*8.$%0.%'$7/B/$%.+%$'%1'+63.%.3'@%"L%0.%'7-.30/%
'$% ,/3.+1.%:%(-7B/1%'+'$6#1*7/1% ,-.3/+%.+7/+&3'0/1%7/+%#$@MM%?.6-*0/3.1%



































































$N.M->. =8. +O+7@(-4. +2@+,&-(.7&2&)8+4). 5+.!"#$%&'()"#*'+",-.. ?=+. ,='4+. +(.
_+-D&D-7&+8*).G+8+L)(-8).+8.+(.D)(/.e.HbI.5+.F->).$`e$/
$$.0)2.-4,3&D)2.5+.(-.%&'(&)*+,-.%/0/.1&23+4.*-7'&Q8.,)8*&+8+8.=8-.,)@&-.5+(.
4+@)4*+.5+(.C)4+82+P.)'O+*)2.5+.&8*+4Q2.5+(.C=8+4-(.>.5+(.2+4D&,&).+8.7+7)4&-.5+.</</.
<((+8P.*-7'&Q8.)*4)2.4+,)4*+2.5+.@+4&:5&,)2.2)'4+.2=.D&5-.>.7=+4*+/.
$!.i2*-5k2*&,-2.5+.(-.%-2+.5+.j-*)2.5+.F=85).[4&2*&-8)P.4+,=@+4-5).+(.$$.5+.
6+@*&+7'4+.5+.!N$"/.B-4-.(++4.7A2.2)'4+.+(.,4+,&7&+8*).5+(.B+8*+,)2*-(&27).+8.[='-.
D+-.+(.-4*k,=().5+.c&,Y.F&4)CCP.V_+(&;&)8J.%)48.<;-&8.&8.[='-\.HV_+(&;&:8J.c-,&5).
5+.c=+D).+8.[='-\I.5+.23%#4+.5"+#6.().H7+#68%().#4+.5"+IP.$e.5+.U,*='4+.5+.!N$NP.
4+,=@+4-5). +8J. 3**@JKKEEE/;()'-(@)2*/,)7K5&2@-*,3K,='-K$N$NN#K+D-8;+(&,-(g
,34&2*&-8&*>g@+8*+,)2*-(g,3=4,3/
